lence band-edge discontinuity for either system [3]- [5] . These factors have made it difficult to fabricate high-A comparison of hole drift mobilities and predicted valence band-edge discontinuities reveals that for a zinc blend lattice close to the InP or GaAs lattice constants tances of 40 mS/mm and intrinsic transconductances of 100 performance complementa~ circuits in these systems' currents, making them exceptional candidates for complementary technologies. These outstanding gate characteristics are and a bandgap greater than 0.5 e~, there is only one large valence band-edge discontinuity. This combination is attributed to the valence band-edge discontinuity of 0.64 eV. heterostructure FET (HFET) technology has been growing in recent years. Though n-channel FET's, particularly those grown on InP, continue to show outstanding performance and are constantly improving, p-channel devices have lagged far behind. This is due in large part to the much lower mobility of holes in 111-V materials, as compared to electrons, but is also due to difficulty in reducing gate leakage currents. Both of these problems may be partially ameliorated by using a material with a higher hole mobility for the channel and using a barrier/ channel material combination with a large valence band-edge discontinuity to confine holes in the channel.
Previous efforts have focused on the GaAs/ a,- To this end, we have fabricated the first GaAs,Sb, -,/
In,Al, _,AS p-channel HFET's on InP. These devices, intended for integration with InP-based n-HFET's, demonstrate peak transconductances comparable to any other reported p-channel HFET's and have the lowest gate leakage currents and highest maximum drain currents known for such devices.
DEVICE STRUCTURE AND FABRICATION
The structures were grown by molecular beam epitaxy in a modified Varian Gen I1 chamber on semi-insulating (100) InP substrates. Transmission electron microscopy has verified the ability of the system used to produce smoother and abrupt interfaces between GaAs,Sb, -, and In,Al, _,As [SI. Doping levels were calibrated to Hall effect measurements and layer compositions were calibrated by X-ray diffraction measurements. The strainedlayer channel has a lattice mismatch of 1.2% with the In,l,52Alo,48As and its thickneoss is equal to the approximate critical thickness of 200 A. The sheet hole density in the channel is 8 X 10" cm-*. layer is included to improve ohmic contacts, the intrinsic Ino,52 AI,,,,As layer is a semi-insulating barrier between gate and channel, and the n In,, 52Al,, lxAs layer is part of the buffer, but also aids in pinchoff of the device. All layers except the GaAs,,,,Sbo,,, channel are nominally lattice.matched to InP, doping was performed in situ during crystal growth; p-type layers are beryllium doped and the ".type layer is silicon doped. 
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RESULTS AND DISCUSSION
The dc characteristics of these HFET's were measured at room temperature and were found to be comparable or superior to published results of In,Ga, -,As/ In,,Al, -,As p-HFET's [2]. Peak extrinsic transconductance was measured to be 40 mS/mm. The corresponding intrinsic transconductance is 100 mS/mm. The plots of transconductance and drain current in Fig. 2 show that the transconductance curve is quite broad, remaining above 30 mS/mm for a gate voltage range of about 1.5 V. This allows some devices to attain maximum drain currents in excess of 100 mA/mm, an important attribute if the transistors are expected to charge and discharge capacitive loads quickly. Unlike other p-HFET's, these devices also have excellent pinchoff characteristics, as demonstrated in Fig. 3 , with Zd(on)/Zd(off) greater than 90000. This, and the lack of any photoconductivity effects, indicates that the channel thickness was not beyond the critical thickness.
Perhaps the most important feature of these p-HFET's is the extremely low gate leakage currents they exhibit. Taking turn-on of the gate to occur when the gate current reaches 5 p A / p m or 1 mA, these gates had a forward that device properties will continue to show improvement. Nonetheless, this unique combination of transconductance, high drain current, and very low gate leakage current shows the promise of GaAs,Sb, -,/ In,Al, -,As p-HFET's as part of a complementary HFET technology. Future experiments will examine improvements to the device structure to lower the threshold voltage, and broaden the transconductance curve as well as raising the peak transconductance.
